The objective of this chapter is to familiarize potential ADePT Edu users with household surveys and their uses. The chapter does not provide complete coverage of statistical issues associated with household surveys; it does provide information on comprehensive studies that do.
There are almost 2,500 questionnaires for household surveys in the world; many of them have enough variations in their design and in the availability of variables to require some familiarization with their structure and potential uses. This chapter underscores the benefits of ADePT Edu as versatile software that can be used to generate comparable education estimators with data from any household survey.
The International Household Survey Network (IHSN 2011) houses a catalog of 4,152 household surveys with economic and social variables from most countries in the world, 266 of which are household surveys on income and expenditures. 1 Achieving consistency in the treatment of education variables requires some degree of harmonization and the use of software that can reduce the problems associated with variation in survey design (EPDC 2009) .
The main advantage of using household survey data is that doing so allows the demand for education to be estimated. The decision to enroll and keep children in school is made at the household level, compulsory education notwithstanding, which implicitly involves decisions about the costs and benefits of education perceived by household members (Deaton 1997) . Household heads do have a strong influence on enrolling girls in formal schooling, enrolling children at the appropriate age, participating in school governance, and complementing school activities at home, undergoing significant private costs in order to capture the benefits of public education (Strauss and Thomas 1995) .
Using Household Survey Data
Another advantage of analyzing household data is that it can inform policy makers about the characteristics of children outside the school systemchildren who are obviously not observed by administrative data from schools. Empirical analyses on children out of school indicate that factors such as extreme poverty, the cost of school uniforms, the lack of relevance of the school curriculum, the distance to school, and personal insecurity on the way to school can be strong barriers to school attendance (Arcia 2003; Ilon and Mock 1991; Pritchett 2004; Sulliman and El-Kogali 2002) .
Use of Household Surveys to Analyze Educational Inequality and Education Sector Performance
The measurement of education performance through household surveys is complicated for several reasons:
• Household surveys are very costly or are perceived as costly, particularly if they are underutilized (in which case the benefit-cost ratio is indeed low). To cut costs, countries often reduce their frequency, sample size, and breadth of content (Keogh 2005; Yansaneh 2005 ). The quality and frequency of household surveys vary significantly between and within countries. Within countries the thematic emphasis may change from one survey to another, depending on the country's policy design needs. Analysts often have to adjust their methods of estimating education indicators, because different waves of surveys generally use different questionnaires and different sample populations (IHSN 2011).
• Household survey methods have evolved over the years. As the cost of computing decreases, the complexity of data processing for analysis has tended to increase. Redundant questions have multiplied in an effort to improve cross-checking and accuracy, and data management has become more complex (Scott, Steele, and Temesgen 2005 ).
• There is wide variation in the conceptualization and definition of key educational variables. The measurement of school attendance, for example, varies widely in method and scope even across surveys within a country. The differences in variable definition and scope depend on the primary objective of the survey and the institutional dynamics at the time of the survey's implementation (EPDC 2009).
These difficulties notwithstanding, household surveys are very useful for analyzing the education sector. The volume and quality of information on education at the household level tend to be good enough to produce good information on sector performance and to prepare strategies for reducing poverty and achieving the Millennium Development Goals (UN 2010). Household expenditures, ethnicity, gender, and other variables can have a significant impact on educational attainment. Disparities in net intake rates, grade completion, and other indicators of educational performance at the individual level can be analyzed using household surveys. Policy makers can use the results to address education inequality, one of the core issues in education today.
Household surveys include substantial information overlap. International development institutions have mounted efforts to harmonize survey guidelines (IHSN 2011) . Since 2004 IHSN has organized periodic high-level meetings to standardize household surveys and increase the coverage and comparability of survey results. To foster harmonization and improve data collection methods, IHSN is supporting technical work in the assessment and improvement of survey methodologies and the documentation of the more than 1,280 questionnaires on file. Harmonization of household data could result in the following benefits:
• Better coordination of internationally sponsored surveys and improved timing, sequencing, frequency, and cost-effectiveness • Provision of harmonized technical and methodological guidelines for data collection • Creation of a central survey data catalog • Provision of tools and guidelines for better documentation, dissemination, and preservation of household survey data compliant with international standards.
Main Household Surveys
Most countries conduct household surveys. 
The Living Standards Measurement Study
The LSMS is a World Bank research project initiated in 1980 in response to the need for policy-relevant data on employment, poverty, and access to social services, such as health care and education. Its main purpose is to better understand the links between the economic and social sectors of an economy and to use those links to make policy decisions (Scott, Steele, and Temesgen 2005) . Institutionally, the LSMS was intended to help countries improve the quality of their household survey data, increase the capacity of their statistical institutes to perform household surveys, improve the ability of statistical institutes to analyze household survey data for policy needs, and provide policy makers with data that can be used to understand the determinants of observed social and economic outcomes (Grosh and Glewwe 1995) . An LSMS survey is essentially a dataset containing a variety of topics directly related to household welfare and household behavior. Both the questionnaire and the data share are subject to high levels of quality control, which are transferred to host country institutions.
The LSMS pioneered the use of extensive household surveys in developing countries, collecting information on household expenditures on food, health care, education, nonfood consumer goods, housing, migration, reproductive health, health behavior, nutrition, employment, household production of goods and services, and sources of household income (table 2.1). Collectively, the data approximate household welfare, as measured by food and nonfood consumption, health, and education.
The emphasis in the education section is on educational expenditures by households, along with important information on school attendance by each household member of school age. Information is also collected on school-age household members not attending school, including the reasons for nonattendance. School attainment can be derived from the LSMS, which includes the last grade of education completed by the survey taker. 2 LSMS surveys are divided into modules, each of which contains information for each member of the household as applicable.
Most LSMS survey findings and their indicators are representative at the regional level (for example, urban and rural regions) and subregional (for example, department, province) levels. Achieving more detailed levels of representation is often too expensive. In addition, because the LSMS produces sample data, the results are affected by sample error. Hence, by definition the indicators derived from cross-sectional data have margins of error delimited by their confidence intervals. The more representative is the sample, the narrower will be the confidence interval and the more reliable and valid will be the indicator. As LSMS data are the property of the country's government, availability tends to be restricted (for the restrictions applicable to each dataset, see www.worldbank.org/ lsms).
The Demographic and Health Survey
The DHS is produced by the MEASURE DHS Project, which has been funded by USAID since 1984. Since its inception, the project has conducted more than 240 surveys in 84 countries. With a central focus on reproductive health, the DHS provides data on fertility, family planning, maternal and child health, HIV/AIDS, malaria, and nutrition (Vaasen, Thiam, and Lê 2005) . The DHS is part of a larger effort on health that includes more detailed information on HIV/AIDS, the provision of health services, health indicators for small areas, and malaria and its indicators, as well as qualitative research in selected health topics. Data on education are considered a correlate of health and health behavior. They include information on school achievement of each household member, school attendance by household members of school age, and household educational expenditures (table 2.2).
The MEASURES DHS project coordinated its questionnaire design with the Multiple Indicator Cluster Survey (MICS) to facilitate comparisons across countries. Like the LSMS, the DHS collects a large amount of information on the household's living conditions, including the composition and personal characteristics of household members, housing characteristics, and location. 3 Data are collected on literacy, school attendance, and educational attainment. These and other data solicited by the survey can be used to derive repetition and dropout rates as well as gross and net attendance rates for different age groups and gender, urban and rural locations, and geographical regions and departments. Many of the health variables are tabulated by Assessing Sector Performance and Inequality in Education the level of education of the recipient, allowing for the analysis of the relationship between health access, health outcomes, and educational levels. Many of the costs of health care paid by families are also tabulated by educational level, allowing for a close examination of the link between education and health expenditures. Some countries include a DHS EdData module, in which households report detailed expenditures on education for household members. The DHS developed the Wealth Index as a substitute for the per capita expenditures approach used in other surveys, such as the LSMS. Using this index, Filmer and Pritchett (2001) were able to predict school attendance in India on the basis of the accumulated assets belonging to the child's family. On a set of health indicators, the Wealth Index explains at least as much of the differences across households as the expenditures approach and requires far less effort from respondents, interviewers, data processors, and analysts. Intuitively, analysts try to use household income as the variable of choice for assessing equity in educational access or educational expenditures. However, income is difficult to measure accurately, even when informants are trying to be truthful. Moreover, in most cases income questions suffer from severe interview biases, because respondents try to hide income, fail to take into account in-kind income, or make errors in reporting average incomes when income fluctuates widely (Rutstein and Johnson 2004) .
In the approach taken by the LSMS, families provide detailed information on household consumption, instead of income, on the grounds that household consumption better reflects actual average income. Valuing consumption seems to produce more reliable indicators of household income than measuring income itself, because households make consumption decisions based on their cash flow and home production expectations. However, measuring consumption is a long and complicated process, requiring extensive questionnaires and consumption diaries. Although the information obtained is reliable, collecting it is time-consuming and very costly.
A wealth-based index is a simpler construct for assessing educational inequality. Wealth represents a more permanent status than income or consumption, and it is more easily measured, sometimes by simple observation. Using principal components analysis, the Wealth Index is constructed in the DHS reports using the household's contents, including durable consumer goods, dwelling characteristics, and other underlying indicators of household wealth, such as running water, electricity, indoor toilets, and privacy. Each household in the DHS sample is assigned an index value based on its possessions and underlying wealth. Households are then ranked into population quintiles according to their value on the Wealth Index. The Wealth Index allows the DHS to be used as a data source for assessing educational inequality, significantly increasing the number of countries for which such analysis is possible.
The Multiple Indicator Cluster Survey
Since the mid-1990s, UNICEF has assisted countries in collecting and analyzing data on children and women through its international household survey initiative. The MICS covers a range of indicators in health, education, child protection, and HIV/AIDS. Survey findings have been used extensively to craft policy decisions and program interventions and to influence public opinion.
The MICS was originally developed in response to the World Summit for Children, to measure progress toward an internationally agreed set of mid-decade goals. The first round, with 60 surveys (MICS1), was conducted in 1995; the second round, with 65 surveys (MICS2), was conducted in 2000. 4 In some countries, MICS2 allowed, for the first time, the monitoring of trends in many indicators and the setting of baselines for other indicators. MICS3, conducted in more than 50 countries in 2005-06, has been an important data source for monitoring 21 indicators of the Millennium Development Goals (table 2. 3). Starting with MICS4-implemented in 2009-10-survey rounds will be implemented every three years.
UNICEF works closely with other household survey programs, in particular the DHS program, to harmonize survey questions, survey modules, and survey implementation and to increase comparability across surveys and avoid duplication of efforts. Results from the MICS, including national reports and micro-level datasets, can be downloaded from the MICS pages at childinfo.org.
Which Survey Is Best for Analyzing Education Inequality? A Quick Guide
ADePT Edu is a software platform that can be used with any household survey. Because it strives to present consistent data for its indicators, surveys that are consistently applied in many countries are preferred, especially if the data are readily available. For the estimation of education indicators that use cross-sectional data, the DHS is a good data source because the questionnaire is fairly standard, it has been applied in more than 80 countries, and the data files are readily available. The DHS is the default database used by ADePT Edu; users have immediate access to DHS data for their analysis. The MICS is also a good source of data, but the number of both countries covered and surveys is substantially smaller than it is for the DHS. The LSMS is good for analyzing expenditures in education by households, which allows for analysis of the interaction between poverty and educational access.
Most of the indicators of internal efficiency (enrollment, repetition, dropout, completion, attainment) can be derived from cross-sectional data. For example, attendance rates can be derived by dividing the number of school-age children attending school by the total number of schoolage children in the sample. In some cases, cross-sectional indicators can be used to derive cohort-based indicators. This is the case of the indicator for the rate of survival to the sixth grade. Using the repetition and promotion rates obtained from the sample population, one can construct a cohort matrix that can simulate the flow of a cohort of children from the first to the sixth grade. The only important assumption is that the rates of promotion and repetition used in the simulation are the same as the actual rates during the several years it would take for a cohort to flow from first to sixth grade.
A range of indicators can be derived from each type of survey (table 2.4). All three surveys allow for the estimation of the appropriate indicators for school participation, progression, and attainment. (The methods of calculation described in chapters 3 and 4 apply to the DHS only because they follow the order and types of questions asked in the DHS questionnaire.) In the case of primary school survival rates, the method of calculation of the three surveys is indirect, as they are cross-sectional rather than cohort based.
The most complete source of information for assessing student expenditures is the LSMS, but fewer than 50 countries administer it, limiting its usefulness. For assessing education inequality, both the LSMS and the DHS Wealth Index are excellent sources of information. In some countries the DHS also includes a module that collects information on educational expenditures, called the DHS EdData module, but these data are not yet widely available. 
Advantages and Limitations of Using Household Surveys in Data Analysis
Household surveys contain microeconomic-level data that are crucial for analyzing disparities in access to education by different types of households. These advantages and limitations of these data are described below.
Enrollment versus Attendance
Household surveys such as the DHS usually collect data on household members' school attendance rather than enrollment. Although both enrollment and attendance are used to ascertain school participation, they are two different concepts. A child may be enrolled in school but not attending school at the time of the interview. This is a common problem in administrative data, because schools usually report enrollment but not attendance to their statistics offices. As a result, school enrollment data tend to overstate the effective student population. School attendance at the time of the interview is a more reliable indicator of the proportion of students actually attending school. Analyzing enrollment and attendance requires careful examination of the language in the questionnaire for subtle but important differences. For example, the terms enrolled, currently attending, attended during this school year, and attended during last school year may be misinterpreted and used interchangeably. Users must make sure that clear definitions of enrollment and attendance are specified.
Care must also be taken to ensure that enrollment rates are defined properly. The UNESCO Institute for Statistics (UIS) uses two measures of enrollment, the adjusted net enrollment rate (NER+) and the adjusted net attendance rate (NAR+), both of which include primary school-age children enrolled in primary or secondary school. The NER+ is estimated using only adminstrative data; in the NAR+, both the numerator and the denominator of the indicator come from household survey data (Stukel and FerozZada 2010) . These estimates relate to school enrollment and should not be confused with school attendance.
First grade enrollment and attendance can be another source of confusion in countries with limited preschool coverage. Many parents enroll their children in the first grade when the children are five years old because there are no preschools nearby. In most cases, the parents and teachers of these children expect them to repeat the grade the following year. Some education systems may classify this child as a repeater; other systems may classify them as dropouts. Household survey data, which include the age of the child at the time of the interview, can help isolate this problem, revealing the true repetition rate for first grade and providing a better interpretation of what it means to repeat as an analytical category.
The DHS includes questions on both enrollment and attendance. For anyone older than five, the DHS questionnaire asks if the person ever attended school and if so the highest grade completed. It also asks about current attendance. If the question is asked during vacation time, "current attendance" is "the most recent attendance."
Level of Education Reported in Household Surveys
In presenting education indicators based on enrollment, ADePT Edu uses the International Standard Classification of Education (ISCED) developed by UNESCO to define the level of education (primary, secondary, or tertiary). For cross-country comparison purposes, ISCED classifies a level of education based on its content, not its duration. Therefore, the ISCED definition of an education level may differ from a country's definition. For example, primary education in Ethiopia lasts eight years. However, ISCED uses only the first six years, in order to define primary education in a way that is comparable across countries. The level of schooling attended by a household member as recorded in household surveys refers to the national definition. Thus, primary education as used in this query may not necessarily be the same as in the query based on enrollment data.
Age, Timing, and Duration of Household Surveys
Many household surveys, such as the DHS, are not specifically designed to study education. Information on education is collected and used as a background characteristic to explain other behaviors or phenomena, such as fertility levels or contraceptive behavior. Household surveys that do not focus on education may not be timed to coincide with the beginning or end of a school year. As a result, data collection may take place during school vacation or across two school years.
In addition, many household surveys conducted in developing countries do not collect the date of birth of every household member; age at the time of the survey is usually collected in completed years. The lack of a birth date may have implications for age-related indicators, such as gross or net attendance rates, as children's age at the start of the school year is not always known with certainty. For example, in a country in which the official primary school-age range is 6-12, the calculation of the primary net enrollment ratio (NER) will include children who were actually 6-12 years at the time their households were surveyed. If the survey did not coincide with the beginning of the school year, the calculation of NER may include children who were only five years old at the start of the school year but turned six by the time their households were surveyed. Similarly, the calculation may exclude children who were 12 at the start of the school year but who turned 13 by the time their households were surveyed.
The timing and duration of household surveys relative to the school year should be taken into consideration when interpreting education indicators derived from household surveys that are not education surveys. This information is usually available in the household survey report or accessible on the survey website.
Standard Errors
For each indicator produced by ADePT Edu, users are provided with the number of observations used to derive the indicator as well as the corresponding standard error. This information is useful in assessing the reliability of the estimated indicator before using or interpreting it. Education indicators derived from household surveys, like any other survey estimates, have standard errors that are related to the size of the sample. The standard error of the mean is the standard deviation of the sample mean estimate of a population mean. It can be estimated in ADePT using the Taylor linearization method for intracluster correlation robust standard errors.
Poverty Quintiles and Poverty Groups
The LSMS and other surveys that collect consumption expenditures typically analyze equity by defining nonpoor, poor, and extremely poor households according to absolute definitions of poverty lines. 5 Households are allocated to each of these groups according to a mapping of total household consumption expenditures, household size and composition, and the command over essential commodities that these variables entail.
An alternative approach divides households into quintiles, ranging from the richest to the poorest. Surveys such as the DHS and the MICS, which do not contain consumption expenditures, cannot typically be used to define absolute poverty groups, although they may use a proxy for economic status that allows education equity to be analyzed through the lens of relative quintiles based on that proxy.
Missing and Contradictory Values
Data are considered to be missing when the response to a particular question is left blank. Data are considered contradictory when the responses to two questions are incompatible (an example would be a child reported to be attending the ninth grade of primary school in a system in which primary school extends only through sixth grade). As a rule, observations with missing or contradictory values are omitted from the calculation of any indicator to which the problematic values are relevant. When observations are omitted, they are left out of both the numerator and the denominator of a calculation. Consider, for example, the case of a household member who attended primary school during the current year and the previous year, but the grade attended during the previous year is unknown (a blank value). As it is impossible to tell whether this child was promoted or repeated the grade, he or she is omitted from any efficiency calculations (that is, when calculating the primary repetition rate, this child is omitted from both the numerator [the number of repeaters in primary] and the denominator [the number of primary students]). However, the same child is included in both the numerator and the denominator for the primary net attendance rate, because the full set of information needed to perform this calculation is available. In the rare cases in which more than 5 percent of the observations in a dataset include missing or contradictory values for a particular question, the results of any calculations based on that question are discarded, in order to avoid introducing too much bias through omitted observations. 
Notes

